Based on time series data from 1990 to 2010 of GDP per capita and the actual utilization of foreign investment of Zhejiang, as well as the method of Unit Root Test, Cointegration Test, Granger Causality Test and Error Correction Model, this essay makes an empirical analysis of the relationship between FDI and economic growth in Zhejiang. The result turns out that the actual utilization of foreign investment and the GDP per capita in Zhejiang have a steady equilibrium trend in the long run and a two-way causal relationship. Finally, this essay proposes a series of corresponding strategies.
Introduction
Since 1990s, in order to solve the problem of deficiency in funds, countries around the world have adopted various measures to stimulate investment of foreign capitals and acquired favorable effect. Foreign direct investment (FDI) is direct and physical investment made by foreign entities either through mergers and acquisitions in the country or by expanding operations of an existing business in the country [1] .
As core and head of the coastal open regions, Zhejiang enjoys an outstanding attraction of FDI which is the main driver of economic globalization, bringing farreaching effects to local economic development. Therefore, an in-depth analysis on the interaction between FDI and economic growth in Zhejiang is of great guiding significance to the future direction of the whole district and the choices of decision-making, as well as the formulation of policies.
Based on the former result of research, this paper analyses and demonstrates the relationship between FDI and economic growth in Zhejiang by using ADF test, Cointegration test, Granger causality test and error correction model, to study statistical data from 1990 to 2010, and thus provides scientific basis for FDI policies adjustment in Zhejiang.
Description of Current Situation about FDI in Zhejiang
Since the reform and opening-up, economic development in Zhejiang has enjoyed several years of strong growth, and has taken a leading position in the nation. Especially in 2011, GDP of Zhejiang which was the only fourth province after Guangdong, Jiangsu and Shandong to enter the "three trillion club" of GDP for the first time, increased from 90.469 billion yuan in 1990 to 3.2 trillion yuan, growing 34.37 times (see Fig. 1 ).
Meanwhile, growing out of nothing, FDI in Zhejiang has been developing rapidly. As shown in Fig. 2 [2] , FDI introduced from north-east of Zhejiang ranked the top in Zhejiang, occupying 84.32% of the total capital flow amount in Zhejiang, while FDI absorbed from cities in south-west region accounted for only 15.8% of Zhejiang. Therefore, there is a stark contrast between these two areas in Zhejiang. Moreover, among the world top 500 enterprises that have launched in Zhejiang, 37 took root in Hangzhou, representing 43.5% of total in Zhejiang, followed by Ningbo which took up 40.9%. Up to now, there has been no world top 500 enterprises invested in Xuzhou, Lishui and other cities. Such a situation creates a more polarized world where north-east of Zhejiang become more glorious developed while the economy of inland regions in Zhejiang become less vigorous.
Model and Data

Model
Based on Cobb-Douglas production function, this paper will discuss relationship between FDI and economic growth by interpreting and evaluating the results from the model and bring forward the proposals for Zhejiang.
A simple Cobb-Douglas production function is defined as:
Since the natural logarithm of data can eliminate the different variance phenomenon without changing the interaction between original variables, all variables are converted into logarithms in the equation (1), thus developing a new model as shown below in accordance with OLS model:
Data
According to data availability, this paper adopts the data of FDI in actual use and gross domestic product per capital from 1990 to 2010 in Zhejiang, which are collected from Zhejiang Statistical Yearbook of 2011, to measure foreign direct investment and economic performance, respectively.
As the actual utilization of FDI in statistical yearbook are in U.S. dollars, the data of FDI in actual use are converted into RMB by the annual average series of RMB to U.S. dollar exchange rate that come from China Statistical Yearbook of 2011. At the same time, considering the impact of price factors on the data, this paper adjusts the data of FDI in actual use and gross domestic product per capital through the GDP deflator-gross domestic product per capital in 1990-to remove inflation.
Empirical Test And Analysis
Stationary Test
In linear regressive analysis, the variables are requested to be stable time sequence. However, most time series are nonstationary because of a deterministic trend or a stochastic trend or both in the actual economy [3] . T、C、0 represents 3 models with intercept and trend items, only with intercept item, and with no intercept or trend items respectively, △ stands for first-order difference, and △ 2 stands for second-order difference.
Cointegration Test
The regression of a nonstationary time series on another nonstationary time series may generate the problem of spurious regression which can be guarded against by finding out whether the time series are cointegrated. Cointegration means that the linear combination of two or more nonstationary time series with the same order difference has a stable long-run equilibrium relationship [4] . As both LnGDP and LnFDI are second-order difference variables, satisfying the prerequisite of cointegration examination, a test for cointegration can be applied to check whether there is a long-term equilibrium trend between variables. This paper adopts Engle-Granger (EG) test which involves two steps to examine if LnGDP and LnFDI are cointegrated. 
Error Correction Model (ECM)
From the above analysis, we can see that both LnFDI and LnGDP are nonstationary series, and there is a longterm cointegration between the two. Nonetheless, in the short run there may exist disequilibrium. An error correction mechanism can correct this imbalance, the corresponding model is called error correction model (ECM) that directly estimates the speed at which the depend variable (LnGDP) returns to equilibrium after a change in the independent variable (LnFDI). ECM ties the short-run behavioral justification of LnGDP to deviations from the long-run equilibrium [5] . According to the residual sequence et, ECM is constructed as below: The influence coefficient is 0.077515, suggesting that short-term changes in the FDI produce little positive role to economic performance in Zhejiang. The other effect is the long-run impact of the deviation from equilibrium. The coefficient of error correction term-e t , reflects the degree of adjustment from short-term bias to longrun balance. In this case, the coefficient of e t , -0.064095, demonstrates that the convergence mechanism is at work and the adjustment is weak.
Granger Causality Test
Cointegration test turns out that there exists the stable long-term relationship between FDI and economic growth in Zhejiang, but to assess whether one indicator is useful in forecasting the other requires Granger causality test. The results of Granger test can be seen from Tab.3.
The results from the Granger causality test illustrate that on the premise of firstorder lag, LnFDI is not Granger caused by LnGDP and FDI is not the Granger cause of GDP in Zhejiang neither. Thus, there is no Granger causality relationship between FDI and GDP. That is to say, these two variables are independent of each other. From two lags to six lags, GDP per capital and FDI inflow in Zhejiang are each other's Granger cause, so there is bidirectional causality between them. In other words, FDI is the reason leading to economic growth. Also the astonishing economic progress in Zhejiang provide foreign investors with larger market size and more customers, and thus promote Zhejiang to absorb more FDI which gives the economy a boost again. In the view of above conclusion, this paper puts forward the following three proposals:
Tab. 3：Adf Test On The Residual
First of all, efforts should be made to improve investment environment and attract more foreign capital. In part two, this paper recognizes that the distribution of FDI has characteristics of serious imbalance in Zhejiang. As between FDI and GDP exists a stable positive trend, Zhejiang should learn advanced experience from other developed regions and improve the situation of uneven development to introduce more FDI, thus benefiting the whole economy in Zhejiang. For north-east of Zhejiang, policies need to be adopted to control the scale of foreign investment and conditions should be created to guide foreign investors to transfer to the central and western regions. For the central and western areas in Zhejiang, measures should be taken to enhance infrastructure construction, improve the soft investment environment, and speed up the building of economic zones.
Secondly, the government should optimize industry structure based on the demand of Zhejiang. While discussing the relationship between FDI and economic growth in Zhejiang, this paper discovers that FDI plays a poor role in promoting the economic development in Zhejiang in the short run, so it is important to recognize the interaction effects between the lag of FDI and GDP. Consequently, government should design policies that respond to the specific needs at different stages of development. While attracting FDI, Zhejiang should combine the local industrial development and the long-term goals of economy to optimize the industrial structure and accelerate technical innovation further.
Finally, the technology absorptive capability and human capital should be enhanced. A great deal of theories have shown that technology progress is the engineer of economic growth. Considering that FDI and economic performance complement and reinforce each other, local enterprises should proactively improve the ability of independent innovation and the capacity to assimilate and absorb the foreign technology. Furthermore, government should intensify innovation efforts to train personnel, offer the introduction of support personnel policy to attract overseas talents, and strengthen mechanisms to retain people in the cause.
